Background
Objectives
Our objectives were to (1) evaluate the quality of reporting of SRs and MAs and their abstracts in otorhinolaryngologic literature using the PRISMA and PRISMA for Abstracts checklists, respectively, (2) compare the quality of reporting of SRs and MAs published in Ear Nose Throat (ENT) journals to the quality of SRs and MAs published in the 'gold standard' Cochrane Database of Systematic Reviews (CDSR), and (3) formulate recommendations to improve reporting of SRs and MAs in ENT journals.
Methods
On September 3, 2014, we searched the Pubmed database using a combination of filters to retrieve SRs and MAs on otorhinolaryngologic topics published in 2012 and 2013 in the top 5 ENT journals (ISI Web of Knowledge 2013) or CDSR and relevant articles were selected. We assessed how many, and which, PRISMA (for Abstracts) items were reported adequately per journal type.
Results
We identified large differences in the reporting of individual items between the two journal types with room for improvement. In general, SRs and MAs published in ENT journals (n = 31) reported a median of 54.4% of the PRISMA items adequately, whereas the 49 articles published in the CDSR reported a median of 100.0 adequately (difference statistically Introduction Systematic reviews (SRs) and meta-analyses (MAs) have the highest possible level of evidence in medical literature [1] . Both SRs and MAs combine the results of a number of trials. Poorly conducted primary trials, even randomised controlled trials (RCTs), could lead to the introduction of bias (systematic inclination inhibiting impartial judgment). Bias may reduce the utility of SRs and MAs. Clear presentation of what was planned, done and found in SRs and MAs is essential to value its findings, because clinicians use the results directly in clinical care.
In 1999 the QUORUM Statement (QUality Of Reporting Of Meta-analyses) was developed to help authors report meta-analyses adequately [2] . In 2009, the QUORUM Statement was replaced by the PRISMA Statement (Preferred Reporting Items for Systematic reviews and Meta-Analyses) to also apply to SRs [3, 4] . Adherence to the QUORUM [5] or PRISMA [6] [7] [8] [9] [10] Statements improved the quality of reporting of published SRs and MAs.
To our knowledge, the quality of reporting of SRs and MAs has not been assessed in otorhinolaryngologic literature yet. In current medicine, where evidence-based medicine is taking a prominent place, adequate reporting of the findings of SRs and MAs is important, also for clinical practice and patient care. Therefore, our primary aim was to assess the quality of reporting of (abstracts of) SRs and MAs in otorhinolaryngologic literature. Our second aim was to compare the quality of reporting of SRs and MAs published in Ear Nose Throat (ENT) journals to otorhinolaryngologic SRs and MAs published in the Cochrane Database of Systematic Reviews (CDSR). Finally, we formulated recommendations to improve the reporting of SRs and MAs in otorhinolaryngology. Table 1) . None of these top 5 ENT journals endorse the PRISMA Statement in their instructions to authors (evaluated on November 6 th , 2014). To compare the quality of reporting of SRs and MAs published in ENT journals to the 'gold standard' of systematic reviews of the literature, SRs and MAs published in the CDSR were extracted. The CDSR does endorse the PRISMA Statement.
Methods

Journals
Search
We performed a Pubmed search using five filters. First, an adapted version of the Cochrane ENT search filter was used to retrieve otorhinolaryngologic articles (S1 File) [11] . Second, to retrieve only SRs and MAs, the Pubmed filter for SRs and MAs was used [12] . Third, a date restriction was applied to retrieve only articles indexed in 2012 and 2013. Fourth, a filter was used to search only in the top 5 ENT journals and a filter was used to search only in the CDSR. Fifth, editorials, letters, news and comments as publication type were excluded (for complete search: see S1 File). Finally, a combination was made with a search syntax for the ENT journals and the CDSR using Boolean operator AND.
Study selection
Two authors (JPMP and IS) independently assessed titles, abstracts and full texts of the retrieved articles to check if the study was indeed a SR or MAs and if it was conducted in the otorhinolaryngologic field. To be considered as a study in the otorhinolaryngologic field, studies must assess patient populations generally treated by otorhinolaryngologists or investigate a procedure generally performed by otorhinolaryngologists, including head and neck surgery (S1 File).
Throughout this paper, we adopt the definition of SRs and MAs of the PRISMA Statement [3] and Cochrane Collaboration (http://handbook.cochrane.org): "a systematic review is a review of a clearly formulated question that uses systematic and explicit methods to identify, select, and critically appraise relevant research, and to collect and analyze data from the studies that are included in the review. Statistical methods (meta-analysis) may or may not be used to analyze and summarize the results of the included studies. Meta-analysis refers to the use of statistical techniques in a systematic review to integrate the results of included studies".
Discrepancies between the two reviewers were discussed until consensus was reached. When no consensus could be reached, an independent otorhinolaryngologist was consulted.
PRISMA Statement adherence
The PRISMA 2009 checklist was used to score the quality of reporting [3] . The included articles were read and assessed independently by two authors (JPMP and IS). We evaluated the number of items of the PRISMA checklist that were adequately reported. The total number of items on the PRISMA checklist is 27, however, item 2 (Abstract) was scored separately (see PRISMA for Abstracts adherence). Some items of the PRISMA checklist (item 14, 16, 21 and 23) are specific for meta-analysis only. They were not scored as missing or inadequately reported when not applicable. A more detailed explanation on how items were assessed can be found in S2 File. Differences in opinion were discussed until consensus was reached. 
PRISMA for Abstracts adherence
The abstracts of the included SRs and MAs were assessed using the PRISMA for Abstracts checklist [13] . The PRISMA for Abstracts checklist is a detailed checklist of what items should be reported in abstracts of SRs and MAs. The total number of items on the PRISMA for Abstracts checklist is 12. A more detailed explanation on how all 12 items were assessed can be found in S3 File.
Data analysis
We calculated descriptive statistics per item of the PRISMA checklist and the PRISMA for Abstracts checklist. Using the Chi2 test, we evaluated if there was a statistically significant difference between the two journal types in the reporting per item. Furthermore, we divided the number of adequately reported PRISMA items by a possible total of 26 items (Item 2, Abstract, was scored separately) if the assessed paper was a MA and divided by a possible total of 22 items if the assessed paper was a SR, resulting in a percentage. The higher the percentage, the more adequately the SR or MA was reported. For the assessment of the abstracts, the number of adequately reported PRISMA for Abstracts items was divided by a possible total of 12. Subsequently, we calculated the median and mean percentages (and 95% confidence intervals (CI)) per journal type to be able to compare the reporting of specific PRISMA (for Abstracts) items between the SRs and MAs published in ENT journals and in the CDSR. The 2-tailed Mann Whitney U test for 2 independent samples was used to compare PRISMA (for Abstracts) scores for SRs and MAs published in ENT journals and in CDSR.
Statistical tests were performed using SPSS v20 statistics package. A p-value of < 0.05 was considered statistically significant.
Results Search
The search process is shown in Fig 1. The combined search syntaxes yielded 36 articles from ENT journals and 91 articles from the CDSR (S1 File).
Study selection
All 36 articles published in ENT journals qualified as studies that were conducted in the otorhinolaryngologic research field. Not all retrieved articles were true SRs or MAs (i.e. the Pubmed filter is not 100% specific for SRs and MAs): 2 papers were consensus statements, 1 paper was a summary of a conference, 1 paper was an epidemiologic paper including SRs and 1 paper was indexed twice; the latest published version of this article was included. The remaining 31 articles (Head Neck n = 24, Hear Res n = 1, Ear Hear n = 2, Rhinology n = 4, JARO n = 0) were further analysed, 26 were SRs and 5 were MAs.
All 91 articles published in CDSR were SRs or MAs. Of these, 42 did not qualify as studies conducted in the otorhinolaryngologic research field. The remaining 49 articles were included for data analysis. Of these, 10 were pure SRs and 39 also conducted a meta-analysis. These 49 SRs were conducted in large part by the Cochrane Ear, Nose and Throat Disorders group (n = 25), but also by the Acute Respiratory Infections group (n = 18), the Anaesthesia group (n = 2), the Childhood Cancer group, the Occupational Safety and Health group, the Developmental, Psychosocial and Learning Problems group, and the Cystic Fibrosis and Genetic Disorders group (each n = 1).
PRISMA
The exact percentages of adequately reported PRISMA items for SRs and MAs published in ENT journals and CDSR are presented in Table 2 , as well as the significance of the difference between the two journal types. A graphic illustration is provided in Fig 2. SRs and MAs published in ENT journals reported several individual items inadequately more frequently than SRs and MAs published in the CDSR. First, only 3% of SRs published in ENT journals refer to a published review protocol of their studies (item 5). Second, less than 20% of SRs or MAs report their full search syntax (item 8), either in the main text or in online supplementary material. Third, more than three quarters of the studies did not report the assessment of risk of bias across studies (items 15 and 22) inadequately, possibly reflecting that the risk of bias across studies was not considered in their reviews. Moreover, the articles fail to report an assessment of the risk of bias within the included studies adequately (item 19). Finally, more than two thirds of the articles do not report their source of funding, thereby omitting possible conflicts of interest (item 27). Unlike the articles published in ENT journals, SRs from the CDSR reported a vast majority of PRISMA item adequately.
In sum, the 31 articles published in the top 5 ENT journals reported a median of 54.4% (mean 62.2%, 95% CI: 54.4%-71.7%) of the PRISMA items adequately, whereas the 49 articles published in the CDSR reported a median of 100.0% (mean 98.2%, 97.3%-99.1%) adequately. The two journal types reported PRISMA items statistically significantly different (p < 0.001). 
PRISMA for Abstracts
The exact percentages of adequately reported PRISMA for Abstracts items for SRs and MAs published in ENT journals and CDSR are reported in Table 3 (together with statistical significance), with a graphic illustration in Fig 3. Only~10% of articles published in ENT journals reported the methods of their studies adequately (items 3-5, Eligibility criteria, Information sources and Risk of bias, respectively). Moreover, the strengths and limitations (item 9) of their studies are adequately discussed in the abstracts of only one quarter of the studies.
In contrast to the full text assessment, SRs published in the CDSR reported individual items of the PRISMA for Abstracts checklist inadequately more frequently. For instance, often a specific outcome was not reported in the abstract, therefore failing to adequately report Objectives (item 2) according to the PICOS structure (Patient, Intervention, Comparison, Outcome and Study design). Also the assessment of the risk of bias was not always reported in the abstracts. Although it had always been performed, we assessed whether it was reported adequately in the abstract or not. Finally, SRs and MAs published in both ENT journals and in the CDSR failed to report details on funding and registration in their abstracts (items 11 and 12).
In sum, the articles published in ENT journals reported a median of 41.7% (mean 31.7%, 30.2%-44.0%) of PRISMA for Abstracts items adequately, whereas the articles published in the CDSR reported a median of 75.0% (mean 75.2%, 73.1%-76.2%) adequately. The difference in the reporting of PRISMA for Abstracts items between the two journal types is statistically significant (p < 0.001). The percentage of articles that adequately reported PRISMA items per journal type, ENT journals-vs-CDSR.
Item 2 is scored separately, see Table 3 . $ Chi2 test. P-values in italic typeface highlight a difference that was not statistically significantly different between the two journal types. NA = not applicable. * Optional items, e.g. "if done". If possible in the study and adequately reported, the item was scored as 'adequately reported'. If possible, but not reported, the item was scored as 'inadequately reported'. If not possible, the item was not scored as 'inadequately reported'. doi:10.1371/journal.pone.0136540.t002
Discussion
To our knowledge, this study is the first to assess the quality of reporting of SRs and MAs in otorhinolaryngologic literature. We found that the current quality of reporting is suboptimal and we identified areas in which improvement is needed. To help authors improve their reporting, the PRISMA Statement was developed. Articles by authors who adhered to the PRISMA Statement were associated with improved quality of reporting [6] [7] [8] [9] [10] . SRs published in CDSR (n = 49) 100,0% 49,0% 100,0% 100,0% 57,1% 100,0% 100,0% 100,0% 91,8% 98,0% 0,0% 0,0% We found several individual items of the PRISMA checklist that require extra attention (Fig 2) in the reporting of SRs and MAs published in ENT journals. First, an unpublished study protocol reduces reproducibility and prohibits comparison of the intended and final review procedures. Therefore, the review is prone to publication bias [14] . Recently, the PRISMA-P (protocol) initiative was launched, helping authors with developing a review protocol [15, 16] . Second, if risk of bias within and across studies is not assessed and the quality of the included studies is not critically appraised, readers are unable to value the results of the review. Finally, it is important to be transparent about the financial support that the review received, as specific types of sponsorship may be associated with positive study results [17] . The International Committee of Medical Journal Editors (ICMJE) has published a conflicts of interest form and checklist (http://www.icmje.org/conflicts-of-interest/), which may help in improving the transparency of financial support of review authors.
In our study, we identified a significant difference between the quality of reporting of SRs and MAs published in ENT journals versus those published in the CDSR: medians of 54.4% versus 100.0% of PRISMA items were reported adequately. In other research fields, similar deficits were identified previously. For example, in dentistry, orthodontics and radiology, the reporting of trial registration, funding and risk of bias within and across studies was suboptimal [7, 9, 18] . In line with our findings, the quality of reporting of SRs and MAs published in the CDSR was significantly better than that of SRs and MAs published in subject specific journals [7, 16, 19] .
This study also assessed PRISMA for Abstracts items separately. The methodology and discussion section of abstracts are generally not reported adequately by SRs and MAs published in ENT journals (Fig 3) . Abstracts of SRs and MAs published in ENT journals reported a median of 41.7% of PRISMA for Abstracts items adequately versus 75.0% for SRs and MAs published in CDSR. An extensive recent study by Hopewell et al. found many inadequately reported items (participants, harms, strengths and limitations and funding source) in conference abstracts [20] .
Compliance with reporting guidelines (either QUORUM or PRISMA) is associated with improved reporting [5] [6] [7] [8] [9] [10] 19] . Therefore, we think it is important that journals editors endorse reporting guidelines to help authors improve reporting. The CDSR already refers to the PRISMA Statement in their instructions to authors. However, none of the top 5 ENT journals endorse the PRISMA Statement (www.prisma-statement.com/endorsers.htm), nor do they refer to the Statement in the instructions to authors section on their websites.
A strength of our study is that all items were scored separately by two authors, and an independent otorhinolaryngologist was consulted if no consensus was reached. Moreover, the two authors independently selected the studies to be included. Furthermore, we included SRs and MAs from 2012 and 2013, resulting in a sufficient number of articles for our analyses. Lastly, we transparently provided all details of the search (Fig 1 and S1 File) and the scoring of items (S2 and S3 Files).
Our study also has limitations. One may wonder if the comparison of SRs and MAs published in ENT journals to SRs and MAs published in the CDSR is valid. We do not advocate that all SRs and MAs in otorhinolaryngology should be Cochrane SRs because of their superior methodological quality, because the process of writing a Cochrane SR is time-consuming and the length of Cochrane SRs may deter clinicians from using them. However, the quality of reporting of SRs and MAs published in the CDSR is superior to the quality of reporting of SRs and MAs published in ENT journals. The PRISMA checklist is a useful tool to help authors report SRs and MAs better. This analysis of the quality of reporting of SRs and MAs in ENT may serve as a benchmark for future assessments of the quality of reporting of SRs and MAs in otorhinolaryngology.
Recommendation
Transparent reporting of what was done and found in SRs and MAs ensures that the clinician can value the results. To help authors improve the quality of reporting of SRs and MAs, the PRISMA Statement was developed [3, 4] . We advise authors to report their otorhinolaryngologic SRs and MAs according to the PRISMA Statement, as adherence to the PRISMA Statement is associated with improved quality of reporting [6] [7] [8] [9] [10] . We suggest to implement the PRIS-MA-P Statement in the development of a protocol for a SR or MA [15, 16] . Furthermore, we recommend editors of ENT journals to endorse the PRISMA Statement in the Instructions to Authors section on their websites. A next step to raise awareness of the importance of adequate reporting is an active implementation strategy of reporting guidelines. This strategy has been shown to be more effective in improving the quality of reporting, but this requires editorial effort and time [21, 22] .
